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WHAT IS CLAIMED IS? 

An OFDM packet communication receiver 
comprising ; 

a receiving means (102) for receiving OFDM 
signals and carrying out a predetermined process to 
said OFDM signals, 

a synchronization means (103) for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means (102), 

a Fourier transform means (105) for carrying 
out Fourier transform of said received OFDM signals 



!U provided by said synchronization means to divide 

them into subcarrier signals for each OFDM symbol , 



a channel estimation means (106) for 
estimating channel condition of each subcarrier by 



m 

p using the subcarrier signals divided by said 



Fourier transform means, 

a coherent detection means (107) for carrying 
out coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 
the channel estimation result provided by said 
channel estimation means, 
CHARACTERIZED IN THAT 

a clock frequency error estimation means (100) 
for detecting phase rotation or accumulated phase 
rotation of a part or all of the coherently 
detected signals provided by the coherent detection 
means caused by clock frequency error between a 
transmitter and a receiver by detecting phase 
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difference between the coherently detected signal 
(Rl^ R2 ) and a reference signal (SI through S16), 
and generating phase rotation information {AO) of 
each subcarrier signal caused by said clock 
frequency error ( f kclk - fxcLK) / 

a phase rotation compensation means (109) for 
compensating the phase rotation of the coherently 
detected signals provided by said coherent 
detection means caused by clock frequency error 
according to said phase rotation information 
generated by said clock frequency error estimation 
means^ and 

a decision means (112) for decision processing 
for the phase compensated coherently detected 
signals provided by said phase rotation 
compensation means. 

2) An OFDM packet communication receive system 
according to claim 1, wherein 

said clock frequency error estimate means 
comprises 

weight means for weighting said phase rotation 
from a phase of a related reference signal in an 
output of said coherent detection means according 
to signal quality of each sub-carrier obtained in 
said channel estimate means, 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is used for measuring phase 
rotation or accumulated phase rotation caused by 
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clock frequency error. 

3) An OFDM packet communication receiver of claim 
1, wherein 

said clock frequency error estimation means 
estimates phase rotation or accumulated phase 
rotation of pilot signals included in the 
coherently detected signals provided by said 
coherent detection means caused by clock frequency 
error . 

4) An OFDM packet communication receive system 
according to claim 1, wherein 

said clock frequency error estimate means 
comprises 

weight means for weighting phase rotation of a 
pilot signal from a reference signal point, 
included in an output of said coherent detection 
means , 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is used for detecting phase 
rotation or accumulated phase rotation caused by 
clock frequency error. 



X) An OFDM packet communication receive system 
comprising ; 

a receiving means for receiving OFDM signals 
and carrying out a predetermined process to said 
OFDM signals. 
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a synchronization means for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means, 

a Fourier transform means for carrying out 
Fourier transform of said received OFDM signals 
provided by said synchronization means to divide 
them into subcarrier signals for each OFDM symbol, 

a channel estimation means for estimating 
channel condition of each subcarrier by using the 
subcarrier signals divided by said Fourier 
transform means, 

a coherent detection means for carrying out 
coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 
the channel estimation result provided by said 
channel estimation means, 

a phase rotation compensation means for 
compensating phase rotation of the coherently 
detected signals provided by said coherent 
detection means caused by clock frequency error, 

a clock frequency error estimation means for 
detecting phase 

rotation of a part or all of the phase compensated 
coherently detected 

signals provided by the phase rotation compensation 
means caused by clock frequency error , generating 
phase rotation information of each subcarrier 
signal caused by said clock frequency error, and 
applying generated phase rotation information to 
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said phase rotation compensation means. 

6) An OFDM packet communication receive system 
according to claim 5, wherein 

said clock frequency error estimation means 
comprises 

weight means for weighting phase rotation of a 
part or all of detected signal from a reference 
signal point in an output of said coherent 
detection means according to signal quality of each 
sub-carrier obtained in said channel estimate 
means , 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is used to detect phase 
rotation caused by clock frequency error. 

7) An OFDM packet communication receive system 
according to claim 5, wherein 

said clock frequency error estimation means 
estimates phase rotation of pilot signals included 
in the phase compensated coherently detected 
signals provided by said phase rotation 
compensation means caused by clock frequency error. 

8) An OFDM packet communication receive system 
according to claim 5, wherein 

said clock frequency error estimation means 
comprises 

weight means for weighting phase rotation of a 
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pilot signal from a reference signal point, 
included in an output of said coherent detection 
means , 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is used for detecting said 
phase rotation caused by clock frequency error. 



y) An OFDM packet communication receiver 
comprising ; 

a receiving means for receiving OFDM signals 
and carrying out a predetermined process to said 
OFDM signals, 

a synchronization means for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means, 

a Fourier transform means for carrying out 
Fourier transform of said received OFDM signals 
provided by said synchronization means to divide 
them into subcarrier signals for each OFDM symbol, 

a channel estimation means for estimating 
channel condition of each subcarrier by using the 
subcarrier signals divided by said Fourier 
transform means, 

a coherent detection means for carrying out 
coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 
the channel estimation result provided by said 
channel estimation means. 




166 



a residual carrier frequency error estimation 
means for estimating phase rotation of a part or 
all of an output of said coherent detection means 
caused by residual carrier frequency error, 

a phase rotation estimation means for 
estimating phase rotation of the coherently 
detected signal provided by said coherent detection 
means caused by clock frequency error according to 
carrier frequency error information supplied by 
said synchronization means and residual carrier 
frequency error information supplied by said 
residual carrier frequency error estimation means, 

a phase rotation compensation means for 
compensating phase rotation of coherently detected 
signal provided by said coherent detection means 
caused by clock frequency error according to phase 
rotation information supplied by said phase 
rotation estimation means. 

10) An OFDM packet communication receive system 
according to claim 9, further comprising 

weight means for weighting said phase rotation 
from a reference phase point of a detected signal 
in an output of said coherent detection means 
according to signal quality . of each sub-carrier 
obtained in said channel estimation means, 

smooth means for smoothing the weighted phase 
rotation along time axis, so that the weighted and 
smoothed phase rotation is applied to said residual 
carrier frequency error estimation means. 
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11) An OFDM packet communication receiver according 
to claim 9, wherein said residual carrier frequency- 
error estimation means detects phase rotation of a 
coherently detected signal caused by residual 
carrier frequency error according to phase rotation 
of a pilot signal provided by said coherent 
detection means, 

12) An OFDM packet communication receive system 
according to claim 9, further comprising 

weight means for weighting phase rotation of a 
pilot signal from a reference signal point, 
included in an output of said coherent detection 
means, 

smooth means for smoothing weighted phase 
rotation along time axis, so that the weighted and 
smoothed phase rotation is applied to said residual 
carrier frequency error estimation means. 



1^) An OFDM packet communication receiver 
comprising ; 

a receiving means for receiving OFDM signals 
and carrying out a predetermined process to said 
OFDM signals, 

a synchronization means for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means, 

a Fourier transform means for carrying out 
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Fourier transform of said received OFDM signals 
provided by said synchronization means to divide 
them into subcarrier signals for each OFDM symbol, 

a channel estimation means for estimating 
channel condition of each subcarrier by using the 
subcarrier signals divided by said Fourier 
transform means, 

a coherent detection means for carrying out 
coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 



H the channel estimation result provided by said 

m 

"'-4 channel estimation means, 

a first phase rotation estimation means for 



estimating phase rotation of each subcarrier signal 



^3 caused by clock frequency error according to 

carrier frequency error information supplied by 



said synchronization means, 

a first phase rotation compensation means for 
compensating phase rotation of coherently detected 
signals provided by said coherent detection means 
caused by clock frequency error according to phase 
rotation information provided by said first phase 
rotation estimation means, 

a residual carrier frequency error estimation 
means for estimating phase rotation of a part or 
all of phase compensated signals provided by said 
first phase rotation compensation means caused by 
residual carrier frequency error, 

a second phase rotation estimation means for 
estimating residual phase rotation caused by clock 
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frequency error of the phase compensated signal 
provided by said first phase rotation compensation 
means according to the residual carrier frequency 
error information supplied by said residual carrier 
frequency error estimation means, 

a second phase rotation compensation means for 
compensating residual phase rotation of the phase 
compensated signal provided by said first phase 
rotation compensation means caused by clock 
frequency error according to the residual phase 
is rotation information supplied by said second phase 



m 
m 

''4 



rotation estimation means. 

14) An OFDM packet communication receive system 
according to claim 13, further comprising 

weight means for weighting phase rotation from 
a reference signal point of an output of said first 
phase rotation compensation means according to 
signal quality of each sub-carrier obtained in said 
channel estimate means, 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is applied to said residual 
carrier frequency error estimation means. 

15) An OFDM packet communication receiver according 
to claim 13, wherein said residual carrier 
frequency error estimation means estimates phase 
rotation of pilot signals included in the phase 
compensated signals provided by said first phase 
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compensation means caused by residual carrier 
frequency error. 



16) An OFDM packet communication receive system 
according to claim 13, further comprising 

weight means for weighting phase rotation from 
a reference point of a pilot signal in an output of 
said first phase rotation compensation means 
according to signal quality of each sub-carrier 
obtained in said channel estimate means, 

smooth means for smoothing weighted phase 
rotation along time axis, so that weighted and 
smoothed phase rotation is applied to said residual 
carrier frequency error estimation means. 

17) An OFDM packet communication receiver according 
to claim 9 or 13 wherein said residual carrier frequ 
ency error estimation means comprises a phase rotati 
on information extraction means for extracting phase 

rotation information from a part or all of the inpu 
t signals of said residual carrier frequency error e 
stimation means, and a common phase rotation detecti 
on means which detects phase rotation common to all 
the subcarrier signals caused by residual carrier fr 
equency error according to phase rotation informatio 
n extracted by said phase rotation information extra 
ction means. 




) An OFDM packet communication receiver 



comprising ; 
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a receiving means for receiving OFDM signals 
and carrying out a predetermined process to said 
OFDM signals, 

a synchronization means for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means, 

a Fourier transform means for carrying out 
Fourier transform of said received OFDM signals 
provided by said synchronization means to divide 
them into subcarrier signals for each OFDM symbol, 

a channel estimation means for estimating 
channel condition of each subcarrier by using the 
subcarrier signals divided by said Fourier 
transform means, 

a coherent detection means for carrying out 
coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 
the channel estimation result provided by said 
channel estimation means, 

a phase rotation information extraction means 
for extracting phase rotation information from a 
part or all of the output signals of said coherent 
detection means, 

a signal quality extraction means for 
extracting signal quality information of a part or 
all of the subcarrier signals divided by said 
Fourier transform circuit, 

a smoothing means for smoothing said signal 
quality information of each subcarrier provided by 
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said signal quality extraction means along time 
axis, 

a weighting means for weighting said phase 
rotation information provided by said phase 
rotation information extraction means according to 
smoothed signal quality information provided by 
said smoothing means, 

a common phase rotation detection means for 
detecting phase rotation of the coherently detected 
signals provided by said coherent detection means 
caused by residual carrier frequency error 
according to said weighted phase rotation 
information, and 

a phase rotation compensation means for compens 
ating phase rotation of the coherently detected sign 
als provided by said coherent detection means accord 
ing to the estimated phase rotation information prov 
ided by said common phase rotation estimation means. 

19) An OFDM packet communication receiver according 
to claim 18, wherein said common phase rotation 
detection means comprises an intra-symbol averaging 
means for averaging phase rotation information 
inputted to said common phase rotation detection 
means in one OFDM symbol, and a moving average 
means for carrying out moving average of said 
averaged signal in one OFDM symbol along time axis. 



20) An OFDM packet communication receiver according 
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to claim 17 or 18, wherein said phase rotation 
information extraction means comprises a pilot 
signal extraction means for 
signals from the coherently 



inputted to said phase rotation information 



extraction means, a referen 



means for generating refereice signals 



corresponding to the pilot 



rotation detection means for detecting phase 



extracting pilot 
detected signals 



e signal generating 



signals, and a phase 



rotation of the extracted 
to the reference signals 




communication 



mear s 



nput ted 



extract ion 



21) An OFDM packet 
to claim 17 or 18, wherein 
information extraction 
symbol signal extraction 
coherently detected signals 
specific OFDM symbols i 
rota ion information 
signal generating means for 
signals corresponding to 
signals provided by said 
extraction means , and a ph 
means for detecting phase 
coherently detected signal 
specific symbol signal 
to said reference signals 
reference signal generating 



me ans 



lot signals according 



receiver according 
said phase rotation 
comprises a specific 
for extracting 
in predetermined 
to said phase 
means, a reference 
generating reference 
coherently detected 
specific symbol signal 
se rotation detection 
::otation of said 
provided by said 

means according 
provided by said 
means . 



said 



ext traction 



22) An OFDM packet communication receiver according 
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to claim 21, wherein said reference signal 
generating means comprises a hard decision means 
for carrying out hard decision to the detected 
signals in the specific OFDM symbols provided by 
said specific symbol signal extraction means. 

23) An OFDM packet communication receiver according 
to claim 20 and 21, wherein said phase rotation 
detection means comprises a reverse modulation 
means for detecting phase rotation by reverse 
modulation . 

24) An OFDM packet communication receiver according 
to claims 20 and 21, wherein said phase rotation 
detection means comprises a sign control means for 
detecting phase rotation by utilizing sign reverse 
control according to the reference signals provided 
by said reference signal generating means. 

25) An OFDM packet communication receiver according 
to claim 17, further comprising; 

a weight coefficient calculation means for 
calculating weight coefficient for each, subcarrier 
signal corresponding to the signal quality 
information obtained by the result of channel 
estimation , 

a weighting means for weighting phase rotation 
information provided by said phase rotation 
information detection means according to said 
weight coefficient of each subcarrier signal 
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provided by said weight coefficient calculation 
means , 

and said common phase rotation detection means 
detects phase rotation common to each subcarrier 
signal caused by residual carrier frequency error 
according to phase rotation information supplied by 
said weighting circuit. 



2^) (Fig. 31) An OFDM packet communication receiver 
corapr is ing ; 

m a receiving means for receiving OFDM signals 

and carrying out a predetermined process to said 
OFDM signals, 

a synchronization means for timing 
synchronization and carrier frequency 
synchronization for the received OFDM signals 
provided by said receiving means, 

a Fourier transform means for carrying out 
Fourier transform of said received OFDM signals 
provided by said synchronization means to divide 
them into subcarrier signals for each OFDM symbol, 

a channel estimation means for estimating 
channel condition of each subcarrier by using the 
subcarrier signals divided by said Fourier 
transform means, 

a coherent detection means for carrying out 
coherent detection of the subcarrier signals 
divided by said Fourier transform means by using 
the channel estimation result provided by said 
channel estimation means. 
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specific symbol signal extraction means for 
extracting coherently detected signals in at least 
one specific OFDM symbol provided by said coherent 
detection means, 

a hard decision means for carrying out hard 
decision to the coherently detected signals 
extracted by said specific symbol signal extraction 
means , 

a first phase rotation detection means for 

□ 

=jp detecting phase rotation of said extracted signals 

m provided by said specific symbol signal extraction 

.Q means according to the hard decision result 

provided by said hard decision means, 

fl! a weight coefficient calculation means for 

Q 

S calculating weight coefficient of each subcarrier 

signal corresponding to the signal quality 
according to the result of channel estimation 
provided by said channel estimation means, 

a weighting means for weighting phase rotation 
information detected by said first phase rotation 
detection means according to said weight 
coefficient of each subcarrier signal, 

a first common phase rotation detection means 
for detecting phase rotation common to each 
subcarrier signal caused by residual carrier 
frequency error according to said weighted phase 
rotation information provided by said weighting 
means , 

a pilot signal extraction means for extracting 
pilot signals from the coherently detected signals 
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provided by said coherently detection means, 

a reference signal generating means for 
generating reference signals corresponding to the 
pilot signals extracted by said pilot signal 
extraction means, 

a second phase rotation detection means for 
detecting phase rotation of the pilot signals 
provided by said pilot signal extraction means, 

a second common phase rotation detection means 
for detecting phase rotation common to each 
subcarrier signal caused by residual carrier 
frequency error according to the phase rotation 
information provided by said second phase rotation 
detection means, 

a selection means for selecting one of the 
outputs of said first common phase rotation 
detection means and said second common phase 
rotation detection means according to the number of 
OFDM symbols provided by said coherent detection 
means , 

a phase rotation estimation means for 
estimating phase rotation caused by residual 
carrier frequency error of the coherently detected 
signals provided by said coherent detection means 
according to the selected phase rotation 
information provided by said selection means, 

a phase rotation compensation means for 
compensating phase rotation of the coherently 
detected signals provided by said coherent 
detection means according to the phase rotation 
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information provided by said phase rotation 
estimation means. 



27) An OFDM packet communication receiver according 
to claim 26, wherein 

clock frequency is synchronized with carrier 
frequency in both a transmitter and a receiver, 

phase rotation estimation means is provided 
for estimating phase rotation of the coherently 
detected signals provided by said coherent 
detection means caused by clock frequency error 
according to the carrier frequency error 
information provided by said synchronization means 
and phase rotation information caused by residual 
carrier frequency error provided by said selection 
means, and 

said phase rotation compensation means 
compensates phase rotation of the coherently 
detected signals provided by said coherent 
detection means according to the phase rotation 
information provided by said phase rotation 
estimation means. 

28) (Fig. 39) An OFDM packdt communication receiver 



according to claim 25, 26, 
a signal quality extr 



or 2 7 , wherein 
ction means is provided 



for extracting signal quafility information of a part 
or all of subcarrier sigjfiilLs divided by said 
Fourier transform means, 

a signal quality smoc^thing means is provided 
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for smoothing the signal qu-ility information 
provided by said signal qua.ity extraction means 
for each subcarrier along t:.me axis, 

said weight means weigh::s to the phase 
rotation information according to smoothed signal 
quality informaton of the coherently detected 
signals provided by said signal quality smoothing 
means . 



B 
m 



communicat ion receiver 
wherein 




29) (Fig,20) An OFDM packet 
according to claim 18 or 28, 

said signal quality smodthing means carries 
out moving average process tD^signal quality 
information of coherently d 
by said signal quality extr^ 
axis for each subcarrier. 



Signals provided 
ion means along time 



30) (Fig. 21) An OFDM packet dommunicat ion receive 
system according to claim 18 lor 28, wherein 

said signal quality smootjhing means integrates 
the signal quality information of the coherently 
detected signals provided by kaid signal quality 
extraction means along time axis, and divides said 
integrated value by the numbei^ of signals thus 
integrated • 

31) (Fig. 22) An OFDM packet communication receive 
system according to claim 18 oJ 28, wherein 

said signal quality smooth:|ng means integrates 
the signal quality information bf the coherently 
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detected signals provided by £ 
extraction means along time 
integrated value by bit 
number of signals thus 
by 2^ (N is a natural integer) 



ajis 



shif t j ng 



integrated 



aid signal quality 

and divides said 
of N bits when the 
can be expressed 



32) (Fig. 38) An OFDM packet communication receive 
system according to claim 25 or 28, wherein 

a clock frequency error mit igation means is 
provided for reducing phase rotation of the phase 
rotation information provided hy said phase 
rotation information detection neans caused by 
clock frequency error according 
rotation information provided 
rotation estimation means. 



to of the phase 
said phase 



said weighting means weights the phase 
rotation information provided hif" said clock 
frequency error mitigation means. 

33) (Fig.38) An OFDM packet communication receiver 
according to claim 17 or 20, whprein 

said common phase rotation 
(3801) comprises; 

an intra-symbol averaging irjeans ( 3808 ) for 
carrying out averaging process 
rotation information within one 
provided by the phase rotation 

a phase rotation accumulate 



detection means 



to the phase 
OFDM symbol 
detection means, 
on means (3809) for 



calculating accumulated phase rotation from that 
time on the channel estimation laccording to the 
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averaged phase rotation information provided by 
said intra-symbol averaging means, 

a moving average means (3B10) for carrying out 
moving average process along! time axis to the 
accumulated phase rotation information provided by 
said phase rotation accumula 
a division means (3811)^ 
averaged accumulated phase 
said moving average means hy 
the number of OFDM symbols ij; 
accumulation and the number 



.ion means, 

to£__-dividing moving 
otation provided by 

a difference between 
sed for the 



of delayed OFDM symbols 
caused by moving average process so that phase 
rotation caused by residual carrier frequency error 
for one OFDM symbol is obtained 

34) (Fig. 35) An OFDM packet communication receiver 
according to claim 26 or 27, wherein said second 
common phase rotation detection means (3500) 
comprises ; 

an intra-symbol averaging means (3503) for 
carrying out averaging process within one OFDM 
symbol to the phase rotation information provided 
by said second phase rotation detection means 
(3102) , 

a phase rotation accumulation means (3501) for 
calculating accumulated phase rotation from that tim 
e on the channel estimation according to the phase r 
otation information provided by said inter-symbol av 
eraging means, 

a time-oriented moving average means (3507) 
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for carrying out moving average process along time 
axis to the accumulated phase rotation information 
provided by said phase rotation accumulation means, 

a division means (3508) for dividing moving 
averaged accumulated phase rotation provided by 
said moving average means by a difference between 
the number of OFDM symbols used for the 
accumulation and the number of delayed OFDM symbols 
caused by the moving average process so that phase 
rotation caused by residual carrier frequency error 
for one OFDM symbol is obtained. 



35) (Fig. 35) An OFDM packet co nmunicat ion receiver 
according to claim 33 or 34, wierein said phase 
rotation accumulation means (3501) comprises 

a delay means (3505) for delaying the averaged 
phase rotation information wil[hin one OFDM symbol 
by one OFDM symbol period, 

a phase difference calculJation means ( 3504) 
for calculating difference between the averaged 



[ovided by said inter- 
delayed phase 



phase rotation information 
symbol averaging means and 
rotation information provided by said delay means 
so that phase rotation for esjch OFDM symbol is 
obtained , 

an integration means (35jb6) for integrating 
the phase rotation informatipn provided by said 
phase difference calculatiorj means 



36) (Fig. 42) An OFDM packet! communication receiver 
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according to claim 17, wherein 

said common phase rotation detection means 
(4201) comprises 

an intra-symbol averaging means (4202) for 
averaging phase rotation information applied to 
said common phase rotation detection means (4201) 
within one OFDM symbol, 

a delay means (4204) for delaying the averaged 
phase rotation information provided by said inter- 
symbol averaging means by one OFDM symbol period, 

a phase difference calculation means (4203) 
for calculating the difference between the averaged 
phase rotation information provided by said inter- 
symbol averaging means and the delayed phase 
rotation information provided by said delay means 
so that phase rotation for each OFDM symbol is 
obtained , 

a time-oriented moving average means (4205) 
for carrying out moving average process along time 
axis to the phase rotation information provided by 
said phase difference calculation means . 

37) (Fig. 39) An OFDM packet communication receiver 
according to claim 33 or 54, wherein 

said division means ^^mprises a bit shift 
means for carrying out tjlTpf dTvis ion process by bit 
shift operation of N bits when a divisor can be 
expressed by 2^ (N is a Aatural integer). 

38) (Fig. 23) An OFDM packet communication receiver 
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according to claim 18, wherein 

said common phase rotation detection means 
(2300) comprises 

a phase rotation accumulation means (2301) for 
calculating accumulated phase rotation from that 
time on the channel estimation according to the 
phase rotation information provided by said 
weighting means (1803), 

an intra-symbol averaging means (2302) for 
averaging the accumulated phase rotation 
information provided by said phase rotation 
accumulation means within one OFDM symbol period, 

a time-oriented moving average means (2303) 
for carrying out moving average process along time 
axis to the averaged accumulated phase rotation 
information provided by said intra-symbol averaging 
means, 

a division means (2304) for dividing moving 
averaged accumulated phase rotation information 
provided by said time-oriented moving average means 
by a difference between the number of OFDM symbols 
used for the accumulation and the number of delayed 
OFDM symbols caused by the moving average process 
along time axis so that phase rotation caused by 
residual carrier frequency error for one OFDM 
symbol is obtained, 

a delay compensation means (2305) for 
compensating phase error of the phase rotation 
information provide by said time-oriented moving 
average means caused by the moving average process 
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along time axis according to the information of 
phase rotation per one OFDM symbol caused by 
residual carrier frequency error provided by said 
division means. 



39) (Fig. 24) An OFDM pack|et 
according to claim 34 or 

said division means 
means for carrying out cH: 
shift operation of N bits 



expressed by 2 (N is a 



communication receiver 
38, wherein 
omprises a bit shift 
sion process by bit 
when a divisor can be 
riatural integer). 



it 



40) (Fig. 30) An OFDM packet communication receiver 
according to claim 18, wherein said common phase 
rotation detection means comprises 

an intra-symbol averaging means (2903) for 
carrying out averaging process to the weighted 
phase rotation information per one OFDM symbol 
provided by said weighting means, 

a unit amount calculation means (2807) for 
calculating phase rotation of the coherently 
detected signals for one OFDM symbol caused by 
residual carrier frequency error according to the 
averaged accumulated phase rotation information 
provided by said inter-symbol averaging means, 

a phase rotation estimation means (2801) for 
estimating phase rotation provided by said coherent 
detection means caused by residual carrier 
frequency error according to the phase rotation 
information for one OFDM symbol caused by residual 
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carrier frequency error provided by said unit 
amount calculation means. 

41) (Fig. 30) An OFDM packet communication receiver 
according to claim 40, further comprising; 

a weight coefficient calculation means (2802) 
for calculating weight coefficient corresponding to 
the signal quality of each subcarrier signal 
according to channel estimation result provided by 
said channel estimation means (106), so that said 
weighting means (1803) weights phase rotation 
information provided by said phase rotation 
information detection means (3000) according to the 
signal quality supplied by said weight coefficient 
calculation means. 

42) (Fig. 30) An OFDM packet communication receiver 
according to claim 40 or 41, wherein 

when the signal provided by said weighting 
means is vector signal, 

said intra-symbol averaging means comprises an 
intra-symbol vector sum calculation means (2903) 
for carrying out averaging process to the phase 
component of said vector signal by summing the 
vector signals provided by said weighting means 
within one OFDM symbol, and a vector phase 
detection means (2904) for detecting phase of said 
vector sum provided by said intra-symbol vector sum 
calculation means. 



187 



43) (Fig. 38) An OFDM packet communication receive 
system according to claim 33, further comprising 

a delay compensation circuit (3812) for 
compensating phase error due to process delay in 
time-oriented moving average included in 
accumulated phase rotation which is subject to 
moving average according to an output of said 
division circuit (3811) providing a phase rotation 
per one OFDM symbol caused by said residual carrier 
frequency error of an output of said division 
means, and 

an addition means (3814) for adding 
accumulated phase rotation of an output of said 
delay circuit (3812), and phase rotation due to 
clock frequency error of an output of said phase 
rotation estimate circuit (903), 

wherein said phase rotation compensation 
circuit (3815) compensates phase rotation caused by 
clock frequency error and residual carrier 
frequency error according to an output of said add 
circuit (3814). 

44) (Fig. 32) An OFDM packet communication receiver 
according to claim 26 or 27, wherein said first 
common phase rotation detection means (3200) 
comprises 

an intra-symbol averaging means (3201) for 
carrying out averaging process to said weighted 
phase rotation information provided by said 
weighting means (1803) within one OFDM symbol, 
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a unit amount calculation means (3202) for 
calculating phase rotation of the coherently 
detected signals caused by residual carrier 
frequency error for one OFDM symbol according to 
the averaged accumulated phase rotation information 
provided by said inter-symbol averaging means. 

45) (Fig. 36) An OFDM packet communication receiver 
according to claim 26 or 27, wherein said first 

n 

phase rotation detection means comprises a reverse 

''"-4 

modulation means (3601) for detecting said phase 
j rotation by reverse modulation. 

ii 46) (Fig. 37) An OFDM packet communication receiver 

S according to claim 26 or 27, wherein said first 

phase rotation detection means comprises a sign 
S3 control means (3701) for detecting said phase 

rotation by carrying out sign inversion control 

according to the result of hard decision provided 

by said hard decision means (2804). 

47) (Fig. 37) An OFDM packet communication receive 
system according to claim 26 or 27, wherein phase 
rotation of an output of said second phase rotation 
detection circuit (3102) is weighted by a second 
weighting means (3502) according to weight 
coefficient of each sub-carrier. 

48) (Fig. 40) An OFDM packet communication receiver 
according to claim 47, wherein 
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a clock frequency error mitigation means 
(4010) is provided for compensating phase error of 
the phase rotation information provided by said 
second phase rotation detection means (3102) caused 
by clock frequency error according to the phase 
rotation information generated by said phase 
rotation estimation means (4013) , and 

said second weighting means (3502) weights to 
the phase-compensated phase rotation information 
provided by said clock frequency error mitigation 
means . 

49) (Fig ,41) An OFDM packet communication receiver 
according to claim 26 or 27, wherein; 

when the signal provided by said weighting 
means (1803) is vector signal, 

said intra-symbol averaging means comprises an 
intra-symbol vector sum calculation means (3602) 
for carrying out averaging process to the phase 
component of said vector signal by summing the 
vector signals provided by said weighting means 
(1803) within one OFDM symbol, and a vector phase 
detection means (3603) for detecting phase of said 
vector sum provided by said inter-symbol vector sum 
calculation means . 

50) (Fig,40) An OFDM packet communication receiver 
according to claim 34, wherein 

a delay compensation means (4012) for 
compensating phase error of the phase rotation 
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information provided by said time-oriented moving 
average means caused by moving average process 
along time axis according to the information of 
phase rotation per one OFDM symbol caused by 
residual carrier frequency error provided by said 
selection means (3106), and 

an addition means (4014) for adding delay- 
compensated accumulated phase rotation information 
provided by said delay compensation means, and 
phase rotation compensation means for compensating 
phase rotation caused by clock frequency error and 
residual carrier frequency error according to the 
signals provided by said addition means. 

51) (Fig. 41) An OFDM packet communication receiver 
according to claim 26 or 27, wherein said second 
common phase rotation detection means (4100) 
comprises 

an intra-symbol averaging means (3503) for 
carrying out averaging process to phase rotation 
information applied to the second common phase 
rotation detection means within one OFDM symbol, 

a delay means (3505) for delaying said 
averaged phase rotaion information provided by said 
intra-symbol averaging means by one OFDM symbol 
period , 

a phase difference calculation means (3504) 
for calculating phase rotation for each OFDM symbol 
between averaged phase rotation inforamtion 
provided by said intra-symbol averaging means and a 
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delayed phase rotation information provided by said 
delay means, and 

a time-oriented moving average means (4101) 
for carrying out moving average process along time 
axis to said phase rotation information for each 
OFDM symbol provided by said phase difference 
calculation means . 
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